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and (3) integrating partially angle conected velocities over 3D-PISA. Angle 
correction was performed up to an angle of 60Q. Results were compared with 
true flow rates in each setting (n = 54). 
Method (1) substantfally underestimated true flow, whereas method (2) 
using 3D-reconstructed PISA improved estimation of flow rate (2 vs. 1: p < 
0.01). Angle correction (method 3) further educed underestimation (3 vs. 1: 
p < 0.01; 3 vs. 2: p < 0.05). 
Conclus#,'~: 3D reconstruction of PISA obviates the need for geometric 
assumptions, but correction for angle dependency of Doppler velocities is 
necessary. This approach may impmvo quantitalion of jets in the clinical 
setting, 
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A new method using flow vector profile derived trom color flow Doppler 
mapping Is currently used in vitro to automatically measure volume flows 
The purpose of this study was to compare automatic cardiac output mea- 
surements (ACOM) with thermedil,,tion, MRI and nuclear techniques for the 
measurement of flow volumes. 
Methods: Fifteen patients age 47-75 years (mean 63.5 years) nVf = 8/7 
were studied. ACOM was performed in the left ventricular outflow tract (LVOT) 
from the apical long axis two chamber view. All patients had ACOM mea- 
surements imultaneously with thermodilution method in the catheterization 
laboratory. Each patient had an MRI and nuclear cardiac output studies 
within two hours after the ACOM. Cardiac output from ACOM was compared 
with cardiac output by thermodilution, MRI and nuclear studies by linear 
regression analysis. 
Results: ACOM cardiac outputs ranged from 3.7 to 6.2 l/min (mean 4.7). 
Thermodilution cardiac outputs ranged from 3.5 to 7.3 l/rain (mean 4.8). 
Good correlation was found between ACOM and thermoditution measure- 
ments: (r = 0.85, y = 0.57X + 1,86, SEE 4- 0.44). There was a reasonable 
correlation between ACOM and MRh r = 0.75; between ACOM and nuclear 
studies: r = 0.69. 
Conclusion: 1) ACOM is an accurate technique for the assessment of 
cardiac output. 2) Compared with thermodilution ACOM appears to slightly 
underestimate flow velocity. 3) Automatic measurement of cardiac output is 
a feasible new method for quantitallng volume flows. 
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We tested a new, automated digital color Doppler flow calculation method 
(ACM~ for determining aortic regurgitant (AR) volume in an in vitro model. A 
two-chamber, plastic, pulsatile flow system with a modeled ascending aorta 
and a regurgitant aortic valve orifice (0.24 ¢m 2) was developed. An electronic 
controller was developed to mimic AR flow wavoforms. Regurgitent flows 
through the orifice (8.5-31 mlroeal) were measured by flow meter and timed 
fluid collection. A Toshiba PowerVision SSA-380A (5 MHz) was used to 
image regurgitant flows. A region of Interest was set in the ascending aorta 
1.0 cm above the orifice and ACM automatically calculated AR volumes 
by spatially integrating retrograde laminar flow velocities during "diastole", 
Pulsed Doppler (PW) was also used to calculate regurgitant volume as aortic 
spectral velocity time integral x the ascending aortic lumen area. AR volumes 
by ACM using a low color Doppler velocity filter (5.4 cm/sec) agreed well with 
those by the flow meter (r = 0.92, p < 0.001, mean difference (MD) = 1.7 
4- 3.6 ml). Use of a higher velocity filter (10.9 ¢m/sec), however, slightly 
underestimated AR volume (r = 0.95, p 4- 0.001, MD = -5.4 4- 2.7 ml). 
Ve loo i ty  P ro f i le  
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The PW method overestimated the flow because it assumes flat, retrograde 
velocity profiles. ACM appears promising for semi-automalic quan:~!cation 
of AR. 
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We tested a newly developed digitally automated color Doppler method 
(ACM) which calculates volume flows from color Doppler data for estimating 
aortic regurgitant (AR) volumes (RV) and regurgitant fractions (RF) in a 
chronic animal model with surgically created AR. A total of 11 different 
hemodynamic onditions in 3 sheep were obtained pharmacologically. RV 
and RF were measured by ACM using a Toshiba Power Vision SSA-380A and 
were compared to RV and AF determined by electromagnetic flow probes 
(EM). For ACM, a region of interest was set 1.0 cm above aortic valve and the 
ACM calculated RV by integrating laminar retrograde flow velocities duv;qg 
diastole. RF was obtained by dividing RV by forward aortic systolic flow also 
measured by ACM as integrated forward flow velocities, ACM was accurate 
for quantifying aortic regurgitant volumes and aortic forward flow (r = 0.94 for 
RV and r = 0.87 for forward aortic flow). As a result, ACM also predicted by 
EM RF accurately (r = 0.86, p < 0.0001, difference ~ 4.6 4- 6.2%). 
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The AMC is capable of automatically calculating forward and retrograde 
flow volumes from color Doppler data in areas of laminar flow and in our 
study, it provided an accurate quantitative assessment of AR. 
~ Assessment  o f  F low,  Per fus ion ,  and In fa rc t ion  
by  MRI 
Tuesday,  March 26, 1996, 3:00 p.m.-5:00 p.m. 
Orange County Convent ion Center,  Hall E 
Presentat ion Hour: 3:00 p .m. -4 :00  p.m. 
[ -~-~ Evaluation of  Patients With Acute Myocardial 
Infarction by Magnetic Resonance Imaging: A Mid 
Term Follow-UP 
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Magnetic resonance imaging (MRI) was presented as capable of identifying 
myocardial viability and assessing left ventdcular function by measuring 
left ventricutar (LV) volumes and ejection fraction (EF). MRI's role in the 
evaluating these data in pts with AMI is not established yet. To hs,p to define 
MRI's clinical ut~ity we conducted a prospective study from Februanj 92 to 
August 94, including 90 lOtS with clinical and electrocardiographic f ndings 
of AMI, who underwent some sort of thrombolysis and were subjected to 
Doppler-echocardtography (ECHO) and MRI from the 5th to the 7th day post 
AMI. The time interval between MRI and ECHO was always < 24 hours. 
MRI defined myocardium at risk as the areas with high uptake of GDTPA- 
Gadolinium (GADO), which was injected in all cases. Myocardial viability was 
defined as the areas with GADO washout < 30 min, and according to this 
washout we divided patients in 2 groups ((3;): GI (40 pts), those with early 
GADO washout In more than 50% of the myocardiurn at dsk and GII (50 
pie) those with late GADO washout in more than 50% of the myocardium 
at dsk. Global EF was 0.47 by MRI and 0,52 by ECHO in GI and 0.40 by 
MRI and 0.44 by ECHO in GII. The in hospital mortality was 5% in GI and 
8% in GIL In GI 2 (5%) developed heart failure while 3 (6%) developed it in 
GII. Patients were followed-up for 2.4 years (5 months to 3 years and there 
were 4 (10,5%) late deaths in GI and 8 (17.4%) in Gti. New episodes of 
heart failure occurred in 3 pte (6.25%) in GI and in 9 (19.5%) in Oil. The late 
LVEF was 0.51 by MRI and 0.53 by ECHO in GI and 0.43 by MRI and 0.46 
by ECHO in G II. The authors conclude that MRI results can identify lOtS at 
